The chemical composition of the essential oil from the whole plant of Acalypha segetalis Muell. Arg. was analyzed by GC and GC/MS. Nineteen volatile constituents were identified. The main compounds were α-pinene (8.5%), neophytadiene, isomer II (14.7%) and neophytadiene, isomer III (33.6%). Toxicity and larvicidal assays revealed that the plant had LC 50 values of 14.0 µg/mL and 45.4 µg/mL respectively.
The present paper reports the volatile compounds obtained from the whole plant of A. segetalis collected in south-west Nigeria. The toxicity and larvicidal activity of the plant are also reported. A total of 19 compounds were identified in the bright yellow oil (0.11% yield, w/w), representing 81.5% of the essential oil constituents ( Table 1 ). The compounds detected and their percentage compositions are recorded in Table 1 . The oil contained four cyclic monoterpenes (α-pinene, β-pinene, γ-terpinene and β-cyclocitral), three aliphatic aldehydes (n-nonanal, n-decanal and tetradecanal), two C 13 -compounds (geranylacetone and β-ionone) and seven sesquiterpenoids (cyperene, E-β-caryophyllene, γ-humulene, α-calacorene, τ-muurolol, viridiflorol and [12] reported that neophytadiene was one of the major constituents of the essential oils of the leaves of two tobacco types.
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The essential oil obtained from the whole plant was comprised mainly of diterpenes, in comparison with the leaf oil in which monoterpenoids predominated [2] . The main constituents of the leaf essential oil were α-pinene (29.8%), 1,8-cineole (16.2%), (E)-phytol (11.8%), δ-3carene (9.8%), β-caryophyllene (6.2%), dihydroedulan II (4.7%) and α-humulene (4.4%)
The brine shrimp toxicity assay revealed that the essential oil from the whole plant of A. segetalis was toxic (LC 50 value 14.0 µg/mL). The brine shrimp lethality test in some cases correlates reasonably well with cytotoxic, pesticidal and anti-tumor properties [13] . In the mosquito larvicidal assay, the essential oil demonstrated a moderate activity (LC 50 value 45.4 ug/mL). The oil thus represents an inexpensive source of a natural larvicidal substance for controlling mosquito larvae. However, further research is needed in order to evaluate the effectiveness of A. segetalis essential oil, explore its mode of action, and establish its utility as a natural larvicidal agent. 
Analysis of the volatile oil:
Air dried samples were ground, and batches (500 g) were submitted to hydrodistillation for 3 h using a Clevenger-type apparatus. The resulting essential oil was kept refrigerated until analyzed.
Gas chromatographic analysis (GC):
The oil was analyzed by GC on an Orion Analytical Micromat gas chromatograph fitted with a thermal conductivity detector (TCD). Separation was achieved using capillary columns of different polarities [CPSil-5 (25 m x 0.25 mm i.d), equivalent to OV 101, and CPSil-19 (25 m x 0.25 mm i.d), similar to BP10, film thickness of 0.15μm].
The essential oil was diluted with n-hexane in a ratio of 1:5, and 0.1 µL of the diluted oil sample was injected into the GC. The column temperature was programmed from 50 o C to 230 o C at 3 o C/min. The injector and detector temperatures were maintained at 200 o C and 250 o C, respectively. The carrier gas was hydrogen at a pressure of 0.5 bar and a flow rate of 1.20 mL/min.
GC-MS analysis:
GC-MS analysis of the essential oil sample was carried out on a Hewlett-Packard Gas Chromatograph (GC) HP5890A, interfaced with a VG Analytical 70-250s double focusing mass spectrometer, operating at 70eV, with an ion source temperature of 230 o C. The GC was fitted with a 25 m x 0.25 mm i.d fused silica capillary column coated with CPSil-5. Helium was used as the carrier gas at 1.20 mL/min. The GC operating parameters were identical to those of the GC analyses. The MS data were acquired and processed by an on-line desktop computer.
The constituents of the volatile oils were identified by comparison of their MS and Kovats Indices (RI) with those of original samples in a library built up from reference oils and authentic sesquiterpenoids. Confirmation of the identification of the constituents was obtained by matching their MS and RI data with those in the literature [14] [15] [16] [17] . Further confirmation was obtained from Kovat's retention index (RI) generated against a series of n-alkanes (C 6 -C 23 ).
Toxicity test
Brine shrimp lethality test: Sea water was collected from the ocean in Lagos State, south-west Nigeria. Sea water (200 mL) was put into a hatching chamber and Armeria maritima eggs (Coppens International bv, Helmond, Holland) were added. The hatching chamber was a plastic bowl, partitioned into two compartments. The partition was perforated such that the nauplii could swim through to the other side after hatching. The eggs were allowed to hatch for 48 h and mature as nauplii at room temperature. The nauplii were then harvested with a pipette after attracting them to one side of the vessel with a torch-light source.
The essential oils were prepared in sea water in vials at 1000, 100, and 10 µg/mL (each test in triplicate). The essential oils had been previously dissolved in 2 mL of dimethylsulfoxide (DMSO) since they are not soluble in water, and 0.5 mL of each of the dose levels was introduced into a test-tube to which 4 mL of sea water was added. Ten shrimps were added to each tube for each concentration and made up to 5 mL with seawater to make 1000-10 µg/mL final concentration of extract. After 24 h, the number of deaths over the number of total shrimps (survivors) was counted and recorded.
The data were analyzed statistically (Finner Computer Programme) to determine LC 50 values. A control experiment was also set up (without the test solutions).
Mosquito rearing:
Mosquito larvae were collected from a colony maintained by the Department of Zoology, University of Ibadan, Ibadan, Nigeria. Anopheles gambiae adult mosquitoes were raised in netted cages (33 x 33 x 33 cm 3 ) with a 32 x 32 mesh at 25 ± 2 o C and 80 ± 2% relative humidity. Cotton wicks saturated with Essential oil of Acalypha segetalis Natural Product Communications Vol. 5 (3) 2010 483 10% sucrose solution were used as food source for the mosquitoes. Eggs placed in round, plastic containers (10 cm diameter x 5 cm depth) were filled with borehole water (150 mL). Egg rafts were removed daily and placed in cylindrical containers (35 cm diameter and 10 cm deep) in order to hatch. The 3 rd instar larvae were reared under the above mentioned conditions and fed daily with baby fish food at a concentration of 0.25 g/L of water until pupation.
Mosquito larvicidal assay: The 3 rd instar larvae of A. gambiae were used. Aliquots of the essential oils (5-500 μg/mL) were placed in a 50 mL netted disposable plastic cup, dissolved in 2% DMSO and made up to 50 mL with bore-hole water. Ten 3 rd instar larvae were delivered to each cup by means of a Pasteur pipette and, after 24 h at room temperature, the number of dead larvae was counted and the lethal percentage calculated. A control using DMSO and water was carried out in parallel. For each sample, 3 independent experiments were run. The LC 50 value was calculated by Probit Analysis [18] .
